Investigation of the co-occurrence of panic and phobic disorders with joint laxity led to the identification of interstitial duplications involving human chromosome 15q24 -26 (named 'DUP25') in a Spanish population. DUP25 was observed in 97% of patients and in 7% of control individuals. In the present study, we used two different methods to detect DUP25: high-throughput molecular gene dosage analysis and fluorescence in situ hybridization (FISH). We evaluated 56 lymphoblastoid cell lines derived from 26 unrelated patients with panic disorder obtained from several European and American populations and 30 normal controls. We could not find any cell line showing a result consistent with DUP25. These data do not support any association of DUP25 with panic disorder.
Introduction
Gratacò s et al 1 reported that a polymorphic genomic interstitial duplication of 15q24 -q26 ('DUP25') was associated with both familial and nonfamilial panic and phobic disorders. The chromosomal analyses were performed in both peripheral blood lymphocytes and sperm. In 70 unrelated patients with an anxiety disorder, DUP25 was found in 68. Among 189 controls, DUP25 was seen in only 14. The DUP25-positive cells were almost always in the majority, with 59% being the average proportion among positive individuals. These observations are extremely interesting because they represent an association between a genetic difference and common psychiatric disorders. Second, the pattern of DUP25 distribution in families was that of a very common, de novo mutation, with mosaicism in affected family members with panic or phobic disorders. We used two different methods to detect DUP25: highthroughput molecular gene dosage analysis and fluorescence in situ hybridization (FISH). We studied 56 lymphoblastoid cell lines derived from 26 unrelated patients with panic disorder and 30 normal controls. Such cell lines are polyclonal and derived from B-lymphocyte precursors. We found no cell line showing a result consistent with DUP25.
Materials and methods

Lymphoblastoid cell lines
Lymphoblastoid cell lines were prepared using a standard Epstein -Barr virus transformation protocol and stored at À1401C until use. A total of 56 lymphoblastoid cell lines were examined for DUP25, including 26 derived from unrelated patients with panic disorder. The panic disorder sample consisted of 10 Italian Caucasians, seven American Caucasians, five Finnish Caucasians and four American Indians (16 female and, 10 male subjects, aged from 20 to 68 years, Table 1 Fluorescent signals for a representative DUP25 sequence and a control sequence were generated using specific probes labeled with a signal dye and a quencher dyewith liberation of signal by the 5 0 nuclease cleavage of the nucleotide coupled to the signal dye. NTRK3 and a control sequence (serotonin transporter gene, 5-HTT) located on chromosome 17 were coamplified, and amplification of both loci was simultaneously monitored in the same reaction well in real time. Primers and probe for NTRK3 were: forward, 0 . The 25-ml reaction volume contained 2 ml (100ng) genomic DNA, 1 mM of each primer, 0.2 mM of each dual-labeled probe, and further components supplied in TaqMan Universal PCR Master Mix (PerkinElmer), corresponding to 3.5 mM MgCl 2 , 100 mM dNTPs, 0.025 U/ml AmpliTaq Gold, and 0.01 U/ml Amp Erase. Cycling conditions were as follows: incubation for 2 min at 501C to permit Amp Erase activity, and for 10 min at 0 ). The PCR was performed for 35 cycles with a predenaturation temperature of 941C for 1 min, a denaturation temperature of 941C for 1 min, an annealing temperature of 561C for 1 min, and an extension temperature of 721C for 4 min for every single cycle, and ending at 721C for 10 min. Probe labeling with tetramethylrhodamine (TMR) was performed by DOP-PCR: 10 ml reaction mix consisted of 1 ml product from the PCR above, 1 ml 10Â Buffer, 4 mmol/l MgCl 2 , 0.2 mmol/l d(ACG)TP, 0.15 mmol/l dTTP, 0.05 mmol/l TMR-6-dUTP, 0.1 U/ml Taq polymerase, and 6 mmol/l degenerate oligonucleotide primer with the same sequence as above. The PCR was performed for 25 cycles with a predenaturation temperature of 951C for 3 min, a denaturation temperature of 941C for 1 min, an annealing temperature of 561C for 1 min, and an extension temperature of 721C for 2 min for every single cycle, and ending at 721C for 10 min. Products were cut with DNase I (0.2 U/ml, 371C 3 min) and mixed with Cot-1 DNA (20 mg). Labeled probes were purified by cold ethanol precipitation, and dissolved in 8 ml 1 Â TE. The additional FISH experiment on patient No. 25 who showed DUP25 look-alike signals with YAC 957b4 in a subset of metaphases was performed using cosmids c251-3 and t216-1 from Gratacò s et al 1 with a previously described amplification and labeling procedure. FISH: A mixture of 1.6 ml probe solution and 5.4 ml Hybrisol VI (Oncor, Gaithersburg, MD, USA) was pipetted onto the slide containing target metaphases. The slide was covered with a coverslip and rubber cement and heated at 721C for 5 min, incubated at 371C for 48 h, washed with 501C formamide/2 Â SSC solution at 421C for 7 min, washed with 0.4 Â SSC solution at 421C for 10 min, and stained with DAPI. Microscopy was performed with an Axiophot epifluorescence microscope (Carl Zeiss, Göttin-gen, Germany) and the ISIS digital imaging system (MetaSystems, Altlussheim, Germany).
Results
By quantitative gene dosage analysis, we observed DCt ¼ 0.0370.16 for control samples and DCt ¼ 0.0070.15 for patient samples, indicating no difference for the fluorescent signal for the DUP25 locus and the control locus on chromosome 17. The highest DCt was observed in Patient No. 25 with DCt ¼ 0.3 (from two independent triplicate measurements), yielding a ratio of 1.23:1 for NTRK3 to the control locus (Figure 1 ).
For FISH of 26 patients and 10 controls, 20 -49 metaphases (mean ¼ 2875, median ¼ 30) from each cell line were analyzed for DUP25 by one cytogeneticist (CS) and confirmed by a well-experienced molecular cytogeneticist (OB). One patient (No. 25) showed DUP25 look-alike signals. In this individual, 19/49 (37%) analyzed cells seemed to show four-spot or three-spot hybridization signals on one chromosome 15 homologue and a normal hybridization signal on the other chromosome 15 homologue, the other 30 analyzed cells showed the usual pattern of positive hybridization to both chromosome 15 homologues and no evidence of duplication of the region. In other patients and in all controls, the number of cells that were abnormal was few or none. In total, 11 patients and four controls showed a few (1, 2 or 3) cells with four hybridization spots on one chromosome 15 homologue and a normal twin-spot signal on the other homologue. However, based on the low frequency of 4-spot-cells per individual, we interpreted these observations as split-signal artefacts (normal cells). Possible explanations for the observed split-signals include preparation artefacts such as DNA fibers leaking out of their chromosomal position and/or the distribution of single-copy vs repetitive sequences within the YAC probe used. Since patient No. 25 was also the subject in which the highest DCt was observed by repeated quantitative gene dosage analysis, we repeated FISH experiments on this particular case using two cosmid Figure 1 Ratios of a DUP25-specific locus to a control locus in patients with panic disorder and normal controls. 
Discussion
The results of this study do not support the presence of DUP25 in patients with panic disorder. 
